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Epichem gears up for 
global expansion 
Gregory Muhr, Epichem Inc, and Lesley Smith, Epichem Ltd 
I Epichem Ltd (UK) has been a leading supplier of speciality chemicals and gases to the electronics and glass 
coatings industries for the past 15 years. The company's novel adduct purification technology and value- 
added services complement an expanding product range. The recent formation of Epichem Inc in the USA 
organizes the company on a global basis and positions it for further expansion. 
F 
ounded in 1983 in 
Bromborough, UK, Epichem 
manufactures speciality chem- 
icals and gases used in the elec- 
tronics and glass coatings indus- 
tries. With a firm commitment to 
R&D and product quality, the sub- 
sequent 15 years has seen the com- 
pany firmly establish itself as a 
leader in the provision of epitaxial 
source materials for the compound 
semiconductor industry. 
Having grown up with the ad- 
vanced semiconductor industry, 
Epichem is now expanding its op- 
erations to ensure it is well placed 
to meet the current wave of global 
expansion in the sector. In May of 
1996, Epichem Ltd purchased the 
28% equity held by Air Products 
and Chemicals, Inc in its operation 
and used the opportunity to reor- 
ganize the company on a global 
basis. Its new wholly-owned US af- 
filiate, Epichem, Inc, based in Allen- 
town, Pennsylvania, moved quickly 
to boost its marketing presence 
and to build its own production fa- 
cility in Haverhill, Massachusetts. 
The Haverhill plant (Figure 2) has 
been serving customers ince the 
summer of 1997, although its 
'Grand Opening' reception (see 
box) was scheduled to coincide 
with the Fall Meeting of the 
Materials Research Society (MRS). 
Figure 1. Epichem's headquarters in Bromborough, UK. 
The new multi-million dollar 
state-of-the-art facility comple- 
ments Epichem's existing opera- 
tion in Bromborough and further 
expands the company's 'dual pro- 
duction' capability. This replication 
of production assures customers of 
uninterrupted delivery of critical 
metalorganic needs. 
The Haverhill facility includes 
fully automated stainless teel, mul- 
ti-kilogram production systems for 
key metalorganics (Figure 3), 
integrated inert atmosphere trans- 
filling stations, state-of-the-art ana- 
lytical instrumentation for the de- 
tection of ultra-low levels of 
metallic and oxygen containing im- 
purities, R&D capabilities, and ded- 
icated cylinder preparation and 
packaging areas. 
Computer controlled produc- 
tion plants manufactured entirely 
of stainless teel are essential in re- 
ducing batch~to-batch variability 
and enhancing the integrity and 
safety of the equipment. Each step 
is routinely monitored and all 
process parameters and critical 
raw material information are auto- 
maticaliy recorded. This enables 
manipulation of the data for con- 
trol charting purposes and ana- 
lysis:This capability provides a dis- 
tinct competitive dge as it leads 
to predictable processes with lower 
costs. 
Epichem will continue to 
source tertiarybutylarsine (TBA) 
and tertiarybutylphosphine (TBP) 
from Air Products and Chemicals 
through a long term partnership 
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Figure 2. Epichem's new production facility in Haverhill, Massachusetts, USA. 
arrangement. Air Products will 
manufacture the compounds ex- 
clusively for Epichem at their spe- 
ciality gases facility in Tamaqua, 
Pennsylvania, USA. 
Epichem's growth plan encom- 
passes new products in metalor- 
ganics and silicon wafer process- 
ing applications, as well as in other 
fields such as glass coatings, where 
its knowledge of volatile metal 
compounds gives it an immediate 
technical advantage. 
With 1997 group sales of US$20 
million, Epichem's latest endeav- 
ours build on an existing platform 
of export success. Indeed, the com- 
pany was awarded the UK's presti- 
gious Queen's Award for Export 
Achievement in 1996, an award 
that follows on from an earlier ho- 
nour for its technological achieve- 
ments. 
dium, arsenic, phosphorus, zinc, 
iron, magnesium, antimony, nitro- 
gen, sulphur, selenium, tellurium, 
and cadmium. In 1990 Epichem re- 
ceived .the Queen's Award for 
Technological Achievement. 
With the addition of TBA and 
TBP in 1992 to its portfolio, 
Epichem became the only full line 
supplier of proven Group III and 
Group V sources for MOCVD. 
Various grades of product ranging 
from low oxygen grade to research 
grade are available depending 
upon the specific application such 
as high brightness LEDs (HBLEDs), 
lasers, detectors, high electron mo- 
bility transistors (HEMTs), metal 
semiconductor FETs (MESFETS), 
heterostructure bipolar transistors 
(HBTs), guided optics, 'cascaded' 
solar cells, and vertical cavity sur- 
face emitting lasers (VCSELs). 
A growing side to Epichem's 
business continues to be its line of 
speciality gases, used in the elec- 
tronics, glass coatings, and pharma- 
ceuticals industries. The formation 
of strategic alliances with cus- 
tomers enables Epichem to proac- 
tively investigate new technologies 
to meet their future requirements. 
Complementing an expanding 
product range, Epichem's value- 
added services include emergency 
response, leading edge analytical 
instrumentation, technical and cus- 
tomer support, R&D, growth test- 
ing, local sales support, custom 
packaging, dual production capa- 
bility, just-in-time (JIT) delivery or 
local stocking, and safety, health, 
and environmental support. 
Emphasis on quality 
and safety 
Employing the most stringent qual- 
ity procedures including total qual- 
ity management (TQM) and as indi- 
cated by its ISO 9000 certification, 
Epichem's plants feature the latest 
in computerized order tracking, 
cylinder preparation and 
treatment, manufacturing and pu- 
rification, transfill, analytical instru- 
mentation, and disposal. Advanced 
Ultrahigh-purity 
metalorganics 
Targeting compound semiconduc- 
tors, particularly metal organic 
chemical vapour deposition 
(MOCVD) and related growth tech- 
niques, Epichem's primary product 
offering is a line of ultrahigh-purity 
metalorganics (Figure 4). Its pro- 
prietary purification technology 
yields volatile compounds includ- 
ing those of aluminium, gallium, in- Figure 3. The fully automated stainless steel trimethylindium (TMI) plant at Haverhill. 
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statistical process control/quality 
control (SPC/SQC) programmes 
and cutting edge analytical equip- 
ment - nuclear magnetic resonance 
(NMR), mass spectrometer (MS), 
gas chromatograph (GC), induc- 
tively-coupled plasma MS (ICP-MS), 
ICP optical emission spectrometer 
(ICP-OES), GC/MS and GC-atomic 
emission detector (GC-AED, Figure 
5) - provide statistical verification 
of low metallic impurities and or- 
ganic contaminant levels. State-of- 
the-art ICP-OES instrumentation 
coupled with Epichem's propri- 
etary direct injection procedure 
enable Epichem to achieve the 
lowest detection limits in the in- 
dustry.The use of SPC/SQC ensures 
that the variables are continuously 
observed and are maintained un- 
der good statistical control. Thus, 
any variation from the historical 
data is quickly identified and con- 
trolled long before product is de- 
livered to the customer. Every 
batch of product is fully analysed 
and it is Epichem's policy to sup- 
ply only products and services to 
its customers that are of the high- 
est standard and consistency 
achievable within agreed specifica- 
tions. 
Commenting on the ISO certifi- 
cation process, Barry Leese says: 
"we are seeing the benefits that 
come from standardizing our activ- 
ities, auditing our work practices 
and further empowering employ- 
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ees for our own competit ive ad- 
vantage, continued success, and to 
better meet the needs of cus- 
tomers worldwide". 
Epichem is fully committed to  
safety and to the principles of 
Responsible Care, and to operating 
all of its plants according to those 
principles. Epichem's goal is to 
protect and promote the health 
and safety of employees, visitors, 
and customers handling its prod- 
ucts. Epichem manufactures or 
uses a number  of hazardous and 
extremely hazardous chemicals. 
Current regulations address spill 
prevention, control and counter- 
measure, and emergency response 
procedures for releases of chemi- 
cals and hazardous wastes. Epichem 
conforms to local, national and in- 
ternational regulations uch as the 
Clean Water Act, Resource Conser- 
vation and Recovery Act, Emergency 
Planning and Community Right-to- 
Know Act, the Spill Prevention Act, 
Environmental Protection Act, and 
the Occupational Safety and Health 
Act in the USA; and the 
Environmental Protection Act and 
Health and Safety at Work Act in 
the UK. Epichem's purpose is to 
prevent the endangerment to hu- 
man health and the environment 
from fires, explosions, or the re- 
lease of oil, hazardous or toxic ma- 
terials to the air, soil, or surface wa- 
ter and to minimize and abate the 
Figure 4. A high purity bubbler for 
metalorganic supply. 
Figure 5. A GC-AED machine has just been installed at the Bromborough plant. Epichem has 
one of just a handful of these powerful analytical units operating in the UK. 
hazards if such an event should oc- 
cur. Epichem manufactures all 
products in accordance with the 
Toxic Substances Control Act 
(TSCA) and European Inventory of 
Existing Commercial Chemical 
Substances (EINECS) regulations. 
Winning the 1996 British Safety 
Council Safety Award is evidence 
of Epichem's commitment and suc- 
cess in this area. 
Improved processes 
under development 
Epichem's emphasis on research 
continues to ensure the develop- 
ment of new products for future 
markets. Strong collaborations with 
universities and industrial partners 
play an important role. Epichem 
has established a precursor re- 
search facility at the University of 
Salford, UK, to complement and 
strengthen in-house activity both 
in the USA and UK. The research 
will be directed by Prof. Tony 
Jones, Principal Scientific Consul- 
tant to Epichem. Major objectives 
include the development of new 
routes to low oxygen-content pre- 
cursors, the investigation of sec- 
ond-generation adduct purification 
techniques and the use of 'de- 
signed' precursors to influence 
MOCVD deposition processes. 
The future 
Epichem's mission is to continue 
to be recognized worldwide by its 
customers as the leading supplier 
of high-purity speciality chemicals. 
This means Epichem executing 
all processes flawlessly, effectively 
and efficiently while bringing more 
value to its customers. Epichem 
will strive to bring more resources 
closer to its customers to help 
make them more successful. The 
continuing success of Epichem is 
founded on three principles: 
• uncompromising commitment 
to the very highest standards 
of product quality, purity, and 
consistency; 
• the establishment and mainte- 
nance of genuinely interactive 
relationships with customers; 
and, 
• a leading-edge, pro-active ap- 
proach to the rapidly evolving 
metalorganic precursor market, 
worldwide. 
The company's successful track 
record, which has seen it grow 
from the original two employees 
to a worldwide staff of more than 
80, indicates that Epichem is 
well equipped to succeed in its 
mission. 
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